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- The prospective Lepton Colliders and Detectors 
 

- Detector requirements and challenges 
 

- /ǳǊǊŜƴǘ wϧ5 Χ bŜȄǘ ǎǘŜǇǎΧŦǳǘǳǊŜ ǇƻǎǎƛōƛƭƛǘƛŜǎ 
 

- Ideas for the future 
 

Detector Challenges for Lepton 
Colliders 

With thanks for input from Jim Brau, Ron Lipton, and several unknowing donors 
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Colliders and Detectors 
SiD 

ILD 

ILC 
500 GeV ς 1 TeV 

e+ e- 

Detector Detailed Baseline Designs and 
Accelerator TDR -> Completion in 2012 
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http://ilcild.org/ild-detector-systems


Colliders and Detectors 

L[5Ω ŀƴŘ SiDΩ 

¢ 3 TeV 
e+ e- 

Detector and Accelerator 
CDR completed in 2011 
Prepare full TDR 2017-2022 

10/12/2012 4 A. White CPM 2012 



Colliders and Detectors 

Muon Collider 
¢ 4 TeV 

Muon Accelerator Proposal: 
studying design/feasibility 
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Colliders and Detectors 

LEP3: A high Luminosity e+eς 

Collider in the LHC tunnel  

 

 
 
 
 
 
 

LHeC 

Detector(s) ς CMS? ATLAS, SiDΣ L[5ΧΚ 

A new proposal to use LEP3 
with the CMS (+ATLAS?) 

detector as a Higgs factory 
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Detector Requirements -> Challenges 

ς  Vertexing: heavy quark flavor identification, charge measurement 
 
- Tracking: momentum resolution, track separation, efficiency 

 
- Calorimetry: jet energy measurement, jet-jet mass resolution 
                           Jet energy resolution 3% or better 

- Overall: full angular coverage,  minimize  dead regions, dead 
ƳŀǘŜǊƛŀƭǎΣ ŀƭƛƎƴƳŜƴǘΣ ŎŀƭƛōǊŀǘƛƻƴΣΧ 
 

- General: robustness against backgrounds, survivability  
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d(1/pT) ~ 2-5 x 10-5 /GeV 



Detector R&D perspective 

- A large body of R&D exists for ILC detectors, developed over 
more than a decade and solutions exist that can deliver required 
physics performance ς to be presented in Detailed Baseline 
Designs. 
 

- Much of this R&D is applicable to the CLIC detectors, but higher 
ōŀŎƪƎǊƻǳƴŘǎΣ ƳƻǊŜ ŘŜƳŀƴŘƛƴƎ ǘƛƳƛƴƎΣ ƘƛƎƘŜǊ ŜƴŜǊƎƛŜǎΣΧ 
 
- For the Muon Collider the backgrounds are severe and additional 
R&D is needed to address occupancies, energy deposition, and 
radiation hardness.  
 
-  For LEP3 initial studies have used the present CMS detector ς 
special case and for Higgs factory only. 
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Vertexing ς designs - ILC 

ILD 

SiD 

5 x single sided 
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Double-sided 



Vertexing ς designs - CLIC 

CLIC bunch separation 0.5ns ! 
CLIC beams are 25 nm in both x and y 
-> higher level of beamstrahlung (vs. 
ILC) 
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Vertexing ς issues for Muon Collider 

The muon collider detector 
environment is challenging: 
 
3 x 104 pairs/bunch xing 
Beam halo issues 
Muon beam decays:  1.3 x 1010/m/s 
for two beams of 0.75 TeV 
 
  -> high radiation dose ς survivability? 
  -> high vertex detector occupancy 

Occupancy drives vertex 
inner radius to ² 5 cm. 

Modified SiD design 
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3-D 
Chronopix 

Examples 

PLUME 

Fully equipped ladder with 50 µm sensors 
by 2012 ~ 0.3% X0 

3-D Chronopix 
10 x 10 mm2 
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Vertexing - technologies 
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